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T: 847.487.1580 www.montrose-env.com T: 949.988.3500 

 

 
June 12, 2020 
 
 
BP Products North America, Inc. 
Whiting Refinery 
2815 Indianapolis Blvd. 
Whiting, IN 46394 
 
Attention: Mr. Joseph Schuler 
 
Subject: Engineering Emission Test  
  FCCU 500 Exhaust 
  BP Products North America, Inc.: Whiting, Indiana 
  Document No. M024AS-748176-RT-589 
 
Dear Mr. Schuler: 
 
Montrose Air Quality Services, LLC (Montrose) was contracted by BP Products North America, 
Inc. (BP) to conduct a particulate matter (PM) engineering emission test on the Fluidized Catalytic 
Cracking Unit (FCCU) 500 stack at their refinery located in Whiting, Indiana. 
 
Testing was conducted on May 27, 2020 during an alternate ESP operating scenario to determine 
the concentrations and emission rates of total PM and PM under 10 microns (PM10), including 
condensable PM (CPM). 
 
Testing was conducted generally pursuant to the following procedures: 
 

• Code of Federal Regulations, Title 40, Part 60 (40 CFR 60), Appendix A, USEPA 
Methods 1-4 

• 40 CFR 51, Appendix M, USEPA Methods 201A and 202 
 

Two engineering test runs were conducted with samples collected simultaneously in two Method 
201A/202 sampling trains (four samples total). The first test repetition was 120 minutes in 
duration. The second test repetition was shortened to 90 minutes due to adverse weather that 
was approaching the facility.  
 
Train A was sampled from the northwest sample port, and Train B was sampled from the 
southwest sample port. A full USEPA Method 1 traverse was not conducted during sampling. 
During each test run, the probe was traversed at the Method 1 test points across the single port 
in which it was inserted. 
 

Mr. Joseph Schuler of BP coordinated the test and monitored process conditions. Testing was 
conducted by Mr. Steve Flaherty, Mr. Vannak Khy, Mr. Matthew Krueger, and Mr. Urbano Leos of 
Montrose. Mr. Steve Flaherty was the onsite field test supervisor and qualified source testing 
individual for the test. 
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The test results are presented in Tables 1 and 2. The calculation summaries, field data, and 
laboratory data are included in the attachments. 
 
If you have any questions, please do not hesitate to contact me at (847) 487-1580 Ext. 12417 or 
sflaherty@montrose-env.com. 
 
Respectfully submitted, 

 
Steve Flaherty 
Midwest District Manager 
Montrose Air Quality Services, LLC  
 
SF:do 
Attachments 
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TABLE 1 
FCCU 500 STACK PM10 AND TOTAL PM ENGINEERING TEST RESULTS (RUN 1) 

 

TEST RUN NO. : 1-A 1-B  
TEST DATE : 5/27/2020 5/27/2020  
TEST TIME : 08:50-10:50 08:50-10:52 Average 

     
Stack Gas Parameters       
Temperature, °F 510.9 510.0 510.5 
Velocity, av. ft/sec 82.3 83.5 82.9 
Volumetric flow, acfm 314,163 318,572 316,367 
Volumetric flow, scfm 166,832 169,352 168,092 
Volumetric flow, scfh 10,009,911 10,161,093 10,085,502 
Volumetric flow, dscfm 133,017 135,060 134,038 
Volumetric flow, dscfh 7,981,007 8,103,588 8,042,297 
Mass flow, Mlb/hr db 644.4 654.3 649.4 
Moisture, av. % vol. 20.3 20.2 20.3 
Molecular weight, lb/lb-mole db 31.1 31.1 31.1 
Carbon dioxide, av. % vol. db 19.0 19.0 19.0 
Oxygen, av. % vol. db 1.7 1.7 1.7 
    
Particulate Sample    
Time, min. 120.33 122.80 121.57 
Volume, dscf 36.124 39.247 37.685 
> PM10, mg 34.75 36.45 35.60 
Filterable PM10, mg 127.2 129.6 128.4 
Condensable PM10, mg 8.40 10.85 9.63 
Total PM10, mg 135.6 140.5 138.0 
Isokinetic ratio, % 97.9 102.7 100.3 

D50 cutpoint, m 10.57 10.12 10.35 
    
Filterable PM10     
Concentration    
     grains/dscf 0.0543 0.0510 0.0526 
     x 10-6 lb/dscf 7.764 7.281 7.523 
     mg/dscm 124.351 116.617 120.484 
Emission rate    
     lb/hr 61.966 59.005 60.486 
     lb/1,000 lb coke burn 1.722 1.639 1.680 
    
Condensable PM10        
Concentration    
     grains/dscf 0.0036 0.0043 0.0039 
     x 10-6 lb/dscf 0.513 0.610 0.561 
     mg/dscm 8.212 9.763 8.987 
Emission rate     
     lb/hr 4.092 4.940 4.516 
     lb/1,000 lb coke burn 0.114 0.137 0.125 
     
Total PM10     
Concentration    
     grains/dscf 0.0579 0.0552 0.0566 
     x 10-6 lb/dscf 8.277 7.891 8.084 
     mg/dscm 132.563 126.380 129.471 
Emission rate     
     lb/hr 66.058 63.945 65.002 
     lb/1,000 lb coke burn 1.835 1.777 1.806 
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TABLE 1 (CONTINUED) 
FCCU 500 STACK PM10 AND TOTAL PM ENGINEERING TEST RESULTS (RUN 1) 

 

TEST RUN NO. : 1-A 1-B  
TEST DATE : 5/27/2020 5/27/2020  
TEST TIME : 08:50-10:50 08:50-10:50 Average 

    
Filterable > PM10     
Concentration    
     grains/dscf 0.0148 0.0143 0.0146 
     x 10-6 lb/dscf 2.121 2.048 2.085 
     mg/dscm 33.972 32.799 33.385 
Emission rate     
     lb/hr 16.929 16.595 16.762 
     lb/1,000 lb coke burn 0.470 0.461 0.466 
    
Total PM (PM10 + > PM10)    
Concentration    
     grains/dscf 0.0728 0.0695 0.0711 
     x 10-6 lb/dscf 10.398 9.939 10.169 
     mg/dscm 166.534 159.179 162.857 
Emission rate     
     lb/hr 82.987 80.540 81.764 
     lb/1,000 lb coke burn 2.306 2.238 2.272 
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TABLE 2 
FCCU 500 STACK PM10 AND TOTAL PM ENGINEERING TEST RESULTS (RUN 2) 

 

TEST RUN NO. : 2-A 2-B  
TEST DATE : 5/27/2020 5/27/2020  
TEST TIME : 12:17-13:47 12:17-13:50 Average 

     
Stack Gas Parameters       
Temperature, °F 513.6 510.0 511.8 
Velocity, av. ft/sec 82.6 84.9 83.7 
Volumetric flow, acfm 315,193 324,118 319,656 
Volumetric flow, scfm 166,915 172,300 169,607 
Volumetric flow, scfh 10,014,892 10,337,994 10,176,443 
Volumetric flow, dscfm 134,379 137,867 136,123 
Volumetric flow, dscfh 8,062,711 8,272,031 8,167,371 
Mass flow, Mlb/hr db 651.0 667.9 659.5 
Moisture, av. % vol. 19.5 20.0 19.7 
Molecular weight, lb/lb-mole db 31.1 31.1 31.1 
Carbon dioxide, av. % vol. db 19.0 19.0 19.0 
Oxygen, av. % vol. db 1.7 1.7 1.7 
    
Particulate Sample    
Time, min. 90.70 93.30 92.00 
Volume, dscf 27.664 29.043 28.353 
> PM10, mg 22.30 28.60 25.45 
Filterable PM10, mg 89.0 83.6 86.3 
Condensable PM10, mg 5.50 6.30 5.90 
Total PM10, mg 94.5 89.9 92.2 
Isokinetic ratio, % 98.5 98.0 98.3 

D50 cutpoint, m 10.54 10.34 10.44 
    
Filterable PM10     
Concentration    
     grains/dscf 0.0496 0.0444 0.0470 
     x 10-6 lb/dscf 7.090 6.343 6.717 
     mg/dscm 113.552 101.594 107.573 
Emission rate    
     lb/hr 57.164 52.472 54.818 
     lb/1,000 lb coke burn 1.589 1.458 1.523 
    
Condensable PM10        
Concentration    
     grains/dscf 0.0031 0.0033 0.0032 
     x 10-6 lb/dscf 0.438 0.478 0.458 
     mg/dscm 7.021 7.661 7.341 
Emission rate     
     lb/hr 3.535 3.957 3.746 
     lb/1,000 lb coke burn 0.098 0.110 0.104 
     
Total PM10     
Concentration    
     grains/dscf 0.0527 0.0477 0.0502 
     x 10-6 lb/dscf 7.528 6.822 7.175 
     mg/dscm 120.573 109.255 114.914 
Emission rate     
     lb/hr 60.699 56.429 58.564 
     lb/1,000 lb coke burn 1.687 1.568 1.628 
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TABLE 2 (CONTINUED) 
FCCU 500 STACK PM10 AND TOTAL PM ENGINEERING TEST RESULTS (RUN 2) 

 

TEST RUN NO. : 2-A 2-B  
TEST DATE : 5/27/2020 5/27/2020  
TEST TIME : 12:17-13:47 12:17-13:50 Average 

    
Filterable > PM10     
Concentration    
     grains/dscf 0.0124 0.0152 0.0138 
     x 10-6 lb/dscf 1.777 2.171 1.974 
     mg/dscm 28.468 34.777 31.622 
Emission rate     
     lb/hr 14.331 17.962 16.147 
     lb/1,000 lb coke burn 0.398 0.499 0.449 
    
Total PM (PM10 + > PM10)    
Concentration    
     grains/dscf 0.0651 0.0629 0.0640 
     x 10-6 lb/dscf 9.306 8.993 9.150 
     mg/dscm 149.041 144.032 146.537 
Emission rate     
     lb/hr 75.030 74.391 74.711 
     lb/1,000 lb coke burn 2.085 2.067 2.076 
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ATTACHMENT A 
CALCULATION SUMMARIES 
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ATTACHMENT B 
FIELD DATA  
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ATTACHMENT C 
LABORATORY DATA 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. Steve Flaherty 

Title: Midwest District Manager 

Email: sflaherty@montrose-env.com 

Phone: 847-487-1580 Ext. 12417 

  

  

  

Name: Mr. Daniel E. Fitzgerald 

Title: Regional Vice President, Midwest/Northeast 

Email: dfitzgerald@montrose-env.com 

Phone: 847-487-1580 Ext. 12420 
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